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[S&#3C 1 ] 

m*.=-y ho 
umm 2 ] 

3 ] 

S l*l1i03f$effiBif^Mtt^^^^^4«^7-r 9^ v h#\ lit— <z>3cWfc\,z&m<?> 
y h o 

mmM 4 ] 

< t & — -^(D^^y 4 7 * y \&(D'pt£ < t ^043^-7^ 7^ ^ h fr~3cM"t" 

ho 

[W*« 5 ] 

< fc ^o^y^ 9^ > h^\ hg^tSlt* i 5 
*Lfclt:&E 1 - 4 v>i*tL* 1 ^IBmov^ ^ nat^V^-rAffl^t^jL- y h 0 

[lit « 6 ] 

£<bi3 N ||-03:##:£^ru O^frfcOMtw^ja: < $>-lf<D 

^fAffl^^7 ho 
[ff 3jfcg 7 ] 

< t ^-$(7)^7^ h<7)— H— <D3L&it> RZF/Xlt, m~<D%WVf 

y h o 
[1**51 8 ] 

< ^-$(7)^7^ 9^ > h^\ «t#:**tt&j&»fc&^ RXf/Xii, ftW^ttUb"? 
2 * O *° - h t m x. & Sf *£ 1 ~ 7 f tL^ 1 £flg ft CD -7 ^ ^ D v X x A ffl 3df 

ho 

[»*« 9 ] 

[ffi&S 1 0 ] 

^njEflc->^T-AM^^JL-y h 0 
[fflt*3l 1 1 ] 

&1k < &-^<7>f 7^ f ho^f setter t^*JK**^§tLTv^ffl|*3li ~ l o 
[lf#3i 1 2 ] 

< £ fc-^co^? a 7* y h 03f3fettM**3fea«tt*^r-*-* 111*31 1-11 v>f tt 
*»l«IBIROv^ ^naE^v^rAffl^jL-y h 0 

1 3 ] 

fL*^>4 < t 4— ot?*S|f*^ 1-12 v^-f *Lj&» 1 TOIftOv-f ^ nSfyXrAfflJ 
[f»« 1 4 ] 
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[If 15] 

9 «fBte fci**® 1-14 v>i**Lj&» 1 OTm^-^^ 9 ol#->XrAf^- 

? ho 
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[0 0 0 1 ] 
[0 0 0 2] 

^4W^T1iMEMS (Micro Electro Mechanical System) 

^n*°>7\ v ^ n y t v>o /cf -ii t ^ «It ( y ^ n v y 
>) Ol^il^fi 1 t>tLT v> £ (#!) x. fi\ » 1 2 #M) „ 

2 9 — (Micro Reactor System) , v ^ ^ n 4b^5Mfr> ^ x A (Micro Total Analysis S 
ysteml //TAS) & fc* t D?$; £ tif 0 S1fl\ vOnvyytt4f#ig/n-b^ 

, #N#Sr^iu#M)o l^u ^<Dftm7utxmm'?$>t) . iii/^;K-i^^s 

tet-tzr? y'M&U (j-yvT??-) «*§nTv^ 0 ±fE<D*Mrf <9 

$£jfi± ii £ ^K#J?, fc v> -5 ^ U v 1 & o Ltf> U ^KWfffi«5&*/> $ < t i*fl|lJ® t 
«0#M«^i<, ^^■MSiif ^-emmf ft h V^o f; t 19, 'Mil 

[0 0 0 3] 

[##lr^mi] Rt^IftJ , 200mB, &52^, £4^, p. 45-55 

[§£#lt»2] Ttuffl, hn-^^^^feJ , 2002^1^, msm, mi 

p. 25-26 

[#N#tt»3] #7X, rB«#i^fi50Jl^I2^*X^iS^^f^*J , 1999 
£14^-, p. 25-32 
[f&I^OP^] 

[3&W«?$: liHt^ R«] 
[0 0 0 4] 

fcibO^m 

[0 0 0 5] 
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ffi$cm 3 K&WL<D&m&* S k 1*311 ©BrfcttBr KlMltefctfS fcv>*£7 
o 4.^:7 ^ 5^ > > t=Sj2l-*-a Jt d fcJMttSfLfcBlJfcS 1 ~ 3 v^-f tL^ 1 * 

# fc cons < t -^(O^^y U*y\> «l *L^fl|jit?* £ ft 1 ~ 5 v>-f ft 

1 SIB* C7) -7 xf ^ o v XT&f33CW^~v h ~fo & o 

m^m 7 Kmmommte, &%<ti> -*<d$>&7 * y * > y 

[0 0 0 6] 

tiT v > a i fc ft #m fc -r * »**R 8 K mM<V >f 9 u ^tAI J- ~y hX*&& 

t j5*"C § £ o 

[0 0 0 7] 

If « 1 1 fc|Btft<DS&93tt, < t^-*«pj3g7 03fjfelB3ftw^*Jli*« 
^JK$*LTV^»*5( 1 ~ 1 0 V>f fL^ 1 ^ nifry^rAffl^a- >^ h 

° ff^l 3tiB«^l&Wtt> ttUtt**. "E-m*. 4*y?cM, fr1&> Bfe*. ^IBW 
• aTc^fcfcfcff^fcjBMTfr*^* < fc 4— oT*&W^:3i 1~12 v^-f tL^ l JjgB 
f®v^7nl#yXrAM^-7 h"C**o 

*#*Hjg-r * -m:^ i~i3 \t*irtLfr i iiiamo^^ ^ n 

Ool#y^fAM^7 ft-Mo 
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lut^itmir %> ztKx*) mm&*tt j 3-ir2>m-&m i ~ 1 3 ^-tm- i mmmo^j ? n 

m^y^7-^J%'$Mx-~v YX$>2> 0 

it#HI5& -e & o X & mm £ ^ L & v^/hM v -f ^ n v ^ t- A ffl %W 3- - y h * Jlffil - & 
[0 0 0 8] 

§ v^#:@j^ (-7-1' ^ n it#~> XfA) SrH^-f- & £ t tfX £ 2> 0 £ 

[§PJ£^M1-£^0:i:&O^SU 
[0 0 0 9 ] 

[0 0 10] 

^7^>h 5 0 1, 5 0 2, 5 0 3, • • • •, 5 0 8 i, i (0Wk<0^^7 J 9 > h 
^H-tS^ri^^itlSiStLfettSkO+^^-f 9^ > h 5 1 1 , 512, 513, •••• 

~^S:##2 *^fU m^^^^^-f 7^>h 5 0 1, 502, 503, • ■ • • , 50 
8, 511, 512, 513, • • • ■ , 518 ^-©t«f# 1 1 1-<^» 2 O 
IB^ftttLfefllJSSrfco-CV^o itLe,(OttSfeOtf^7-f 7^ y Y 5 0 1 , 5 0 2, 5 0 
3, 508, 511, 512, 513, • • • ■ , 518 ©I*3fl|fc»±««&te* 

*-r*3fje«M3 01,302, ••••,308,311,312, ••••,318 

[0011] 

IJ OfcftJb^S 'J'Jyf* (m L) ~?^f^ny-;f;V (//L) W t ft ZOi&tf^ t 
^Z_btl&<DX\ fom±, $ 0 . 0 1mm~l. OmmSlT'UiHf f U>„ £ 
/ft^SO^^^-f 9^ V h*f^»-f AW'frli, #'MSK (PI) s *''Ji-f^-r 
;v-^r h > (PEEK) , ^U-x-r^-f 5 K (P E I ) , 7i-l/>Wr-f K ( 
PPS) , 4 7 yfcz-?- W • ^-7^tnr>3*'>if (P F A) * if 

05tfJt**«RFfcj!tL , rv^4o 0 0. OlmmftT^ftSCfSt, ^^7^ 5^ y 

3&«2fe^o — 77^ ^ 1. Ommi lJ^Sv^g^JiJjRfrSrajttWtaE-tfcfc^JlflSE^R 

[0012] 
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#«t. ^@a, m-ft • m7um*mf btiz> 0 
%km&z%mtt<vftmfc£ ^ ^74 9^ > i Ktt^-t zm&n, m^is, mm^m 

i£\ y'J^iK mn.R, Tfr^j-, y>3^7, ^ * -T^«# t Life % t^tf 

<btL& 0 v y *?^%m<nmM.m^7^mm"mmirz>tztb, ^mtrnTx^m 

i|iij£v^p HfaSl (pH2~13iK) tffflti^o i6*J£>j£CT, ^Kh^^UomM 
[0013] 

H&UU 7y**^IH, 7'JyyW^'JWf (GMA) t;v-Hi-7' 

y'J ##?L#i±, 9^ > M*iMy T-^»ftL7t^^m^$-*T#?Lf*co#^t^ 

f^i-^><7)-t\ ^ 0. 01-0. lmm«i/>S©^7^7^>K^MLIV> 0 I 

[0 0 14] 

M^^^f 7^(i> ^fc^US *K frftfrffiZft *)*&7J 7* > Y<D 

pf(7E.MP)tKytm.M&ff&& tX^o %iMM^ltBWK]fcZtzm.X iv^\ Bfftf6L&Ki3^ 
X 8 0 %&,±X& Jit t < , 9 0 % J£Un?2> J CI t ** J: 19 4 Lv> 0 i <7)J#^ 

#2^±^<^J:d %3tmMm*%-t2>fr, XJi. H 4 (a) K^1-J:?^ 

;Wi Lv> 0 

[0 0 15] 

rp^7J h*m-<D3cWmzM.WLL, ffrt L < W:|1I^t)- & £ £ ii , 

> 1 ^fl-efi LI, < , #^:0^^-7 ^ 7 ^ > h * n h £ J tv^ flj^ 

^> & -i> o 

[0016] 

^^Jf^^f mk<D^^7J 7*y Y ^*LTV^it^ii$^^^^ 

^^7 4 7 J y Y Kfcfo&m<D%-j$tim—K%:& i 9 l,zrp^7 4 V 2 fo&,±<D3C 

[0 0 17] 
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JMtfll (PVC) , *"'J£{^-'Jf>tl, ^VS^e^^WJSI, sKV 

(pva) > *°y v>#j3i (ps) , ^fvv-r^'jo-h'JJi"^^ 

(ABS) > *°y J-^V>#J|g (PE) , • ftie-;V±fM (E 

VA) , 7°n t? V7»flg (PP) . iF^-^fM'/'f^ (TPX) , *°y7^;v 
7 ^ 7 V V- \ ( P MM A) , PEEK, PI, PEL PPS, 120-7 
^fc^V7#J§t (PTFE) , 4 7 7{t- 6 7 yft^u \£U>ffim (FEP) , PFA 
, 4 7-;ftxfV~/-ifl^>*IM (ETFE) , 3 7>HtSf^f (PCTF 
E) , 7^l5^-yf> (PVDF) , #'JifV>f V7^ V- h#J3| (PET) , *° 
5 KtJfi (t'fnV) > sK'JT-fe^-;V (POM) % *"'j7x^l/yfV7^1/-f 

(ppo) , *°y *-sjf^- h WJSh (pc) , u?ymm, #u •xt > t-;v^9* h 

* - # 7#^«#«& P> *L* o 

[0 0 18] 

* v# II^U *° U >f 5 FSlt^ h% "7 V ^ v 7;VSIII K JB V> h flX^ & fa. # > *± 
7°1> '/7^JVA ^ftit£tL& i^^^'J^? F7-f |€ WLf^V 5 7-7 << 

K7ftft£ti& i^iPET7^ ;va^> M/'Jt7-f Kift^sat* PPS7^ ;va 
^tStKatlU>„ IS-^3!dW<7>«? (7^f;vAJ¥) iiJJv>^**04L< 

Sfc, *— o£##fc;ft«tte*3fca&*»'g'tt, (ai) > m (Cu) , 

9-^7 (Ti) f<Dtig<7)f&^t^i^tii £ t lv> 0 m— «i 

ffiUo (7^;^)!) tt*V^*«&*L<, 0. 5mmim 

^dvv> n nftst^\ j±m*^ urn. - j±ij ■ rn.fr • mm ■ mi± ■ m^o&m^yy- 

(LD) , %k^t?4*- F (LED) , W7 * h K (PD) ft ifO«5n a p& if 

[0 0 19] 

ff$7-f 9^ > K^H5lS:*ftKt4Stt^ ^-0^t## N l^/Xli, 

03/070623 6 O 5Wat*»f & o 

irt^ * ^7>f 9^ > h iw«fr*^aj*e>ftX, S^/Xli, ^«^WitB1-*/ii6^5i« 

ix.(^ 0 2 (a) tC^i-i 7 Kty&yj 9 7 > h 5 8 0|*I@3gL< i |W(fISXt± 

^>^f*^, @2 (b) i:^t±^, ^i±ijrase««>g*^r-j-*--K^4 2*^7 

97 y h 5 8 t^SJWL. f£-- K;V4 2 ^ll^i-^7ate^, 118^^09 |:^ti^ 
\zx£&y<< 97 7 4 3 *|£»tA*ftft ^****o iit, ft#4 

, b©tllLMtCi i)4i:^^7^ 97 7 howiR^o^*^^^x.^i 
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MMi^^MlJU t t W ^ tMfcO ^ U y 1 W^Lt Llof;^ Jtv?&& if OS 

[0 0 2 0] 

(«1) 

1&—<0%%m 1 K> &*#J* LTJ? £ 2 5 0 ^ mtlfitftftt-C^^^'J - x-A^t 
1VBH A- 1 0 7^UtL/:)I§ 7 5 ^ m<0f > 3 0 0 H?r|^ 

tx-Yr- ^ ^nc m&mw.*m^, ^mmw^n^mm^ y-?? 

(tS: PEEK, 1*1S0. 2mm,W0. 4 mm) 6 2 tf* & £ * S 7 4 7 
^>>501~508, 511-518 £ jftSfc-t & o tft^^^7^ ?^Vh501- 

5 0 8, 5 1 1 -518 Kit, f!8 0 g i:MIV«3 0 k H z <BjB#ifefc «t * IBIfr * * 

ttt* 7° f > 3 0 0 H*1V\ Wk^^ ^7^>f5 11~5 18 frhtzhW>— ^ 

y h#*iMELfco ^-o^ 7 01 ; > f»©/hg^l)itll©v-f^*tt 

H^JlV^ ^V^ipg 5 m s > 3 ft4 y a 0 . 2 mm^^ 0. 1 mmTO 

xmW)^^x, Hi (b) KmirWx^oWMWiK^oX, (BJSo+^^fc^^iin:-*-* 

0 ^-o^ 41^7 ^7^>f501~5 0 8, 511-518 OS§*P#j£a>IS— <£>3d## 

1 <7>#f5£!a$$3-*l&*U 8*0^f2 0 c m<£>*^"7>f 5^ 5 0 1 - 5 0 8*?>ft4 

043^7 9^ > hf^ S^8$(OM2 0 cm«^^7^ 7^^F5 1 1-518 

ZomW:, Wk^^y -f 9^>>501-508 <D$*Qy j y * y M£ 

> ^.O^tS^O^^T^ 7^>f5 1 1-518 frhtz%>WiZl<D^?g.y J 7 * y 
L^SMttlf^oItt, ifctMUM^MU ±1 0 ^ mJartfcJRS £o vOnlfty 

6 is triwj t ^ 4 s y y ( ± i #kt) ^ifflt^o 

[0 0 2 1 ] 

(15112) 

?mo o M m<Dmmmmi±WiMM yy^~=-y yrvT#M<o 

S 9 0 0 9ttt^)|?0. 5mm<Z)7;Hfi*ffl^/; 0 £tU~, ®W$dMl# WJS<^m 
* fffU« jFHTUT N C f U« tX-Yf-7*;V* "BTSfj-e UNC BBiKUSS Srffi /^r-^ 
W5^fa-^ESG-2 (flgO. 8 mmHI 1 mm) ^rftt^o tlt^ff 1 ^ 
7^7>>H01~5 0 8, 51 1-518 Kit, flffi 1 0 0 g fcJSSSfc2 0 k H z CO 
3BWafefcJ:&iR||i*)Wt*o tp^y-i 9^>h501~508, 511-51 8 CDWtWlt 

mm.tm^mmhZit.ib&z-t t-rz 0 m-<D3cw&2K\$, fa^tt«*^h^2o 

5*- h ^JiV^T^? 9^>h501-508, 51 1-518 
FKyU-hno *©SK ^AS, Steffi 8^ S^UBBO* 
S7^5^>h501~5 0 8, 511-518 ja#Cftftj||Jfeffl©«k*StSrai6&tro 

£G^03t#ff£P£*U 1 2*©^S4 0 c m<D$*&7<( 7* > Y 5 0 1 - 5 0 8 „ 5 1 
1-518*5 0mmCl^IffiH/;I^v^nl#y7fAfflJS^-7 > £ 
f^fl-elSo -f 7^^>501~ 5 0 8, 511-518 X'1&]&Lt:ffi&<DtiLW:& 
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^7^>>501~ 5 0 8, 511-518 QflHfittfcV*,, 
JtjSlK^g*^ 7 JVAt:- hFTH— 4 0 £ 7 ^5 ^M^W^M ^ 9 0 °C 

£ 8 8+1 X, vruX^, SEtti^ 5.0 f ^«PO#iaKtt 89 + 0. 5 °c 

-c&*k aiBE&v»jijK«ii«i56 r ?riet?**o 

[0 0 2 2] 

(181 3 ) 

1 C S»-C*tt*tt«**J^* * 3 ~~ ^ ^TvTttl S 9 0 0 9 
(»S 2 0 0 /im) fc^LfcffS 3 5/umO«l4< *fflV*fco t tLfcaStfafeKIft fl^ 

dLIift^tt^^i^^fa-y PEEK, figO. 2mm. ^0 

4mm) SritK-TSo «ISt4t»$7>f 5>> b 5 8 Kli, «l8 0g tJH&SU 0 k 

fc-r&o ^-o^f#2 1 lt, y*x-->rTVT#.ns 9009 200^ 

) ZmLtzrx-tf>ftM*7V> 2 0 0 H*fflv\ ^7U->t^70^>> 5 
[0 0 2 3 ] 

«Hj§i4±IBOf^Ji «t o TSB« Life**, - ««^-»* ^«^^HMfi - ^ 

- y ho-^^i;a?L^istt> * * 9^ > 1 5 &<D-mmm 

1 0 3 MP aRTt*^ - H«l Lv^o 

x> mmLfz^y-^ y y 5 8<^>— as swifts 9 *3&jsu wE&^fcepjn-r* 

fcfccDSfi^fc^jfcl-* i?)^ Cu, ai> (Ni) , ^HA 

(Cr) , ^ (Au) , f^fi, ScV>l4^fli'fbLT«>o#-^3R*4:^"C^i"* ^ ^ v " 
° X, v^nlfr^fAra^'^^ @3 (a) , H3 (b) W^t- 

=7*y\> tfyg.yj 7*y fo^lit ift-f l& 9 ojs^E3£bTv^ 

— ^ft^^Tt-^i^ 1 ^^ 7^>f50 1- 5 0 8 W^tiLTU^o X 
1 B7i:^ti^:> itt«<«t<7)^7 0>t > > 5 1 1-5 1 8 £8c!£L-T J: 

($!] 4 ) 

i-(D»n- »*Sffi^*SiJ^^3-^>^TvTttm<7)S 9 0 0 9 JJ£ 
lOO^m) **LfcJ£S0. 5mmOT^?SW: 0 £*l£> t W*0 

m+j mm ^ we Ncmutx-Yt-^tw^Nc * ffl v ^ + ^ 7 *< 
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9r/UU^7W77fiIfa-7 , EXLON PFAfa-7' (WIO. 5 
mm, flJgl. 5 mm) **tKbfeo 4 ? * > Y 501-508, 511-518 

JCt±, fll 2 0 gtj§l«2 0 kHzOjMafeK-fc&SKl**^ S^4 0 cmO« 

7^>h5 0 1~ 5 0 8> 5 11-5 1 8©±^?)7 5^-H^o 

g[$73-0^f#£i^?U 12*^ft4 0cm0^7O^>f5 0 1~ 5 0 8 1 5 1 
1-518*5 OmmORnitl5H»^^OnIfr>^fAffit^-7 h £ 
ftULtZo 9^>h501-508, 511-51 8 Lfc «!&©ffc1ttf& 

g 7 ^ 7 ^>b501~ 5 0 8, 511-518 OflfeiMfO^^frttR* fco 
$gV>T, ^9^>h501~508> 511-518 OjJrJfettBf 3 0 1 - 3 0 8 

, 3 11-318 ClW^iit, ?V 'sVfr* ^ , J^-^ (GMA) Sr^77H 

% m «t©«js c * $i £ l ^ o mm LtzM4*> <D^mm * ^o^-stif l tz 0 

^SJfes^ (%) = (Co-C) /Co X100 

%7gi-&Zt*mmLfz 0 
(00 5) 

^f9-ttt©7 7ftif^-7*EXLON PFAfa-7 (rtSO. 5mm, Wfl 
5mm) *ItUo Kf a-7**ft4 0 cmOfi?^»fU -^S^^'K'Jif 

V>7>T /I/* ^ffALBff^ffiBlf 3 0 1 - 3 0 8 CHJfeLfco f a-^|:Hiftlft»0^ 

^•^«]TM7 0^0. 01cc**Lfcft, *'J^l^>7'f £§g&-C^£ 

LT^^-f 7^7^5 0 l~5 0 8 hL/; o 
i-^lt, iftf liff f 7 3 - - > ^ 7 '7 TttlO S 9 0 0 9 (J?S 

lOO^rn) fc^TLfcffSO. 5mmC7^5S*ffiv^o £*U^ j8*«fe««fr i:W£<0 

ffi 7J flaw 7) s rt f g -e n c f u*p -e x - Y r- - 7 s ^ * ~%W) -c § * N C @B^« * ffl _L ifl o * 
*g7^ 9^ V h iftKLfco 7^>>501~5 0 8 fctt, 111 5 0 g fcJSafe 

<f?>>h5 0 1~5 0 8O±*?)5U-Hfco 

t[$7>0^##;£P&*U 8^<£><£:ft 4 0 c mCOPt 3 ^^ ^ 5^ > f 5 0 1~ 5 0 8 ^ 5 0m 

7>>>50i~5 0 8 ^T&j&Ltzm&<o&msb'C>%i*mtmmteML, ±2 o 

rtfcjfc* «9 . #KSiSW^^^7 or/MOl- 5 0 8 ogtfS 

^3 7°n-7 7°, f77A, ^7nyt>, ^>7'J FO^IIEIII* 
(MMttiSO ^0. 2 5ppmt& & ?R#^c#**P^ ? u i/ U > 5> 
■Clml ftALfc, ftAL/:M^ragT3 0 1 -3 0 8 4 J: 7 Kil&Lfco 

I^V^T, tp^"7 ^7^7^ 5 0 1 - 5 0 8 tr-fc h — h U A'tftALtfjlfH U H P L C 
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